/%Drm‘f 'rurnc./
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Horlzon S documentary The
Secret of El Dorada - Terra Preta”

1 Brazil’s Terra Preta
Amazon’s 1000+*year-old
farming methodology.

Slash & Char eth

Amazon’s Teljia Phieta _(__b’fi.@%hr) IS
made by,Blirningtoiesy/c

waste or debris inleaf-sealed
potteny) Which
cooks it with very little oxygen.
Later, it becaime “TerraPreta”.

huts (originally to make

Terra Preta regenerates and P§

cret ot £l Dorado The discovery of miochar

£
Brazilian’s'dig and sell top
layer of terra preta to farmers
and nurseries every 20 years.

___Terra Preta or Biochar
Biochardoes not bio-degraderagd

has an extremely high surface area
whieh allows it to better retain
and water.

carbon, nutrients,
Better soil, better craps, better
water retention, better air!

2to ) layer sold every 20 years

e Seciet

lTerramPiet adil¥eliar Biochar
or Agrichar), regenerates maturally
with forest tree and plant debris
(aka Biomass).

Microscopic \new of Blochar

i_ TV
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New South Wales Pilot Study Pg 3 Carbon (CO) Sequestratlon
4Ble Lukas Van :
A Zwieten, ; \ '
Scientist with This study astshown Biochar
Primalry. ' reduicing CO andnitroxide five- ‘
InduistriesiniNew. B fold while triplingicrop’s
~South Wales BiOMASS =
Increased ¢ uality/quantity

‘Bonnie Walker, Wvis. Walker is so plt asedy

am, Ave caid ol & w1th dbiochar that she' S
; ’& s
J ; rOCI|\H13 into p%@duunﬂ it
ineehe futlite for herdarm's
“Use, andfieiditesale.

nilie 11 I\hnd‘ g
wlysis Plant™Re
Biochar and

: ©n thetrights com g«

Crop OnVvir| |

Brdina garden wast or biofna is fed into Pyrolysis Plant

-

-

Load of gardCnfwaste dumpeds e (o mtr.. Rlantiis fueled by Syngds which is
" made bysthisiplant. "Extira fglel |s then

sold alon’n with the btochm produce

" if;‘ ‘
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Kiln is heated 550°withoutaneen) PE 5 pyrolysis plant runs on Syngas

| Z :
e ‘AzJ'
=1 ! Y - ‘i

Waste or Biomass becomes half Syngas fuel and half Biochar. Win Win!

“Josiah Huatwnth . ]
pacifjebidchar.com 1

YouTube Post - Top
Reasons Why Biochap
Doesn’t Increase C:op-
Yields and 5 Ways
{Mettipds) to Fix it.

P pivated /eharacterized.
B2 *”"*‘#”'J/‘—“L:P"f’m“"‘ wd BIO‘JVOI’II’Work unless

ﬁ"‘~ ! - "_ "ut ﬁbionmdr
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Mix equal parts biochar & worm castings Pg 7 Mix in 5% flour to activate/colonize.

While recular composts
biodegrades:Biochar lasts
hundreds of yearg" is sustainable

¥
and eaenerative
- = &
" R

Biochar:
Pg 8 What is it and what can i
Select o S AR S AAEE S S T ks
slides
from the
January b

26, 2012 i NS
USDA-ARS |

PowerPoint Kurt Spokas
Presentation USDA-ARS, Soil and Water Management Unit, St. Paul, MN

Adjunct Professor University of Minnesola — Department of Soil, Water and Chimate
e ————————————————

Presantabon to the Washington County UM Exension Master Gardeners F Agricultural
Jan 26, 2012
Bavport. MN

g % Rescarch
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USDA-ARS

Soil and Water Management Unit
St. Paul, MN

B+ 8 USDA-ARS scientists
* Nutrient cycling

« Greenhouse gas

. !5 ochemicails

. Drainagé

MISSION: Develop and evaluate agricultural
management practices that optimize production

‘while reducing impacts on air, soil and water quality|

Pg 10

Biochar

Formation of Black Carbon: “Pyrolysis”

> Pyrolysis is the chemical decomposition of an
organic substance by heating

> Does not involve reactions with oxygen

Typically in the absence of oxygen

> Pyrolysis is also used in everyday activity —
Cooking = roasting, baking, frying, grilling

> Also occurs in lava flows and forest/prairie fires

i
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Pg 11 Overview of Pyrolysis

= ,

-~ ‘ pam
i 1 —_ (bio-oil)
- % o

-Biomass

'*513’:.“‘“:
¥ 4 - a
g aa s

Building Blocks=> Tear apartand - Form new compounds
reorganize and chemicals

Pg 12 Caron Cycle (+ Biochar)

et e g L T S S Y
-‘vﬁ-n—"*r-—-!“ l-mfr—cwm

Biochar
sequesters f
carbon
and is
carbon
negative.

W0 Puagh wegAy
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Biochar

Gaining significant attention:
1. Carbon Storage

- Biochar can store atmospheric carbon,
potentially providing a mechanism for
reduction in atmospheric CO, levels

2. Soil Improvements
«» |Improve water quality
- Improve soil fertility
» Reduce GHG emissions

3. Bioenergy

Pg 14 ~___ Biochar (Summary)

- Solid residue remaining after the heating of biomass materials
Biomass (renewable) without oxygen (incomplete combustion) for the
purpose of carbon sequestration

(compost) P
degrades in = = " ';_:. ;
0-5 years. r

)

©
Biochar §
degrades in .
50 to a
1,000,000 _ ,

. - | Recalcitrant carbon form

years - .4 {black carbon)

Easily degradable " (>50 to 1,000,000 yrs?)
{0-5 yrs)




Pg 15 Proposed Biochar Mechanisms

increasing our
soil's water- j : 3 : :
RSNl 1. Alteration of soil physical-chemical properties
crucial for

v pH, CEC, decreased bulk density, increased water

Imperial Valley : 3 5

and the Salton holding capacity E_‘C't ‘ ' : ;
Sea. . Biochar provides improved microbial habitat
Imperial Valley . Sorption/desorption of soil GHG and nutrients
Farmer's fallowing : : _ ]
further reduced . Indirect effects on mycorrhizae fungi through
fa'“:m Ll effects on other soil microbes

evels.
—— v' Mycorrhization helper bacteria > produce

DS e furan/flavoids beneficial to germination of fungal ey

of mitigation water : 7~
to the Salton Sea PERNE a |
ends December 31, ?
2017.

Pg 16 So what can | do ???

Whois “1”7?

Environmental

Organizations, [ Become Involved in Research Efforts

Federal, State + Possible participation in collaborative

and Local research efforts:

Government

Officials, USDA, « USDA-ARS

Farm Bureau, Kurt Spokas

Forward- . -

thinking kurt.spokas@ars.usda.gov

Farmers, Grant

Writers, Study

Coordinators, » University of MN Extension Service

gmemed Regional project: Biochar impacts/feedstock
iy dependencies

Asthmatic L

Children, Health ynne Hag al "

Care Lynne. Hagen@co.anoka.mn.us

Professiconals,
and Concerned

9/25/2018

. ="Start wherever you are and start small ™
Citizens. Fita Radv
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Pg 17

Please note
Best Energies is
part of USDA’s
Acknowledge-
ment list.

(See page 4
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Date Number Title Pg le USDA ARS Publication Excerpts

09/23/20313 297636 Biocharimpact on improving  Overall, our results showed promising significance since biochars
root growth and water did improve root growth and the water retention capacity of the
retention capacity Norfolk’s E horizon subsoil,

03/18/2014 295066 Carbon mineralization with A potential soil depletion solution is the use of Biachar as a soil
different sources and sizesof  amendment to enhance soil fertility and offset expenses for
pyrolyzed Biochar fertilizer and lime while reducing greenhouse gas emissions.

06/02/2014 293594 Biochars from agricultural by-  Processing various agri by-products into Biochar has gained
products far soil enhancement global attention. Biocharis a solid by-product produced by

thermal pyrolysis. Before Biochar is applied to soils, it is useful
to chemically and physically characterize {activate) the Biochar
to insure the integrity of the soil health is maintained.

06/05/2014 294853 Effectsof Biochars produced  Globally, by the year 2050, population will increase to 10.4
from lignocellulosic and billion people meaning average crop yields will need to increase
animal manure. by 60 to 120% of current production. Declining land availability

will be another major drivers for improving food production.
Agricultural land can be made more fertile by the addition of
Biochar which improves soil fertility, increases carbon contents
and reduces nutrient leaching losses.

02/06/2017 324912 Effects of Biochars proeduced Human activities have degraded soil and reduced the poal of soil

from runicipal waste.

carbon. This can be mitigated by producing Biochars from the
pyrolysis of mixed organic solid waste materials thereby
addressing solid waste issues and enabling CO sequestraticn.




9/25/2018

Scientific American Article Pg 1 9

By Anne Casseiman on May 15, 2007

Special Report: Inspired by Ancient Amazonians, a Plan to Convert Trash into Environmental Treasure

New bill in U.S. Senate will advocate adoption of "agrichar” method that could lessen our dependence on fossil fuel and help
avert global warming

[Demacratic Senator] Ken Salazar of Colorado is drafting a stand-alone bill on this, and he may also promote it as part of the
Farm Bill," notes Reed. The Farm Bill, whose terms are decided every year, determines what agricultural initiatives can be
funded by the U.5. government. Inclusion in the Farm Bill would virtually guarantee subsidies for research and application of the
agrichar process.

The use of char also promises to combat marine dead zones, like that in the Gulf of Mexico caused by nitrogen- and
phosphorus-rich agricultural runoff. Char reduces the need for man-made fertilizers by helping the soil retain nutrients.

Amazonian Origins

Agrichar is not a recent invention. Rather, it is 2 modern-day attempt to re-create the terra preta, or dark soils that cover some
areas of the Brazilian Amazon. These soils were created over thousands of years by pre-Columbian Indians, who covered their
fields with the charred remains of domestic and agricultural trash. This practice boosted the carbon content of the soils from a
meager 0.5% to 9%.

“This is actually slash-and-char agriculture,” Brown notes, contrasting it with the modern day slash-and-burn variety. "Instead
of hiomass being burnt down to a fine ash, charcoal remains, just fike after a campfire." In addition to retaining nutrients, the
porous charcoal helps microorganisms colonize and build up the soil. Charcoal is known for remaining stable over long periods
of time, and alternating rainy and dry seasons preserve it even more. "You hasically are drying out a steak,” explains Danny Day,
president of Eprida, a renewable energy development company based in Athens, Ga. "So you get beef jerky, which will last you
for years." Even today, the Amazonian dark eerths are so fertile that farmers continue to till them.

Go to Oregon Biochar
Solutions website at
www.CharDirect.com,
register, and get free sample.
If possible ask for an
additional sample and share
it and this presentation.

My contact is Grant Scheve,
VP of Sales. He's always
made time to answer my
questions and help me get
informed. He can be reached
at (541) 941 4767.
grant@chardirect.com.

10
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Suggestions: Pg 21
* View “Terra Preta” documentary on YouTube.

* A USDA Pilot Study based in Imperial Valley is needed.
Forward-thinking Farmers, [ID Representatives, Government
and Private Agencies and Biochar companies need to
collaborate, write some MOU’s and apply for grants.

* Educate and inform those around you because you don’t
know who they know. Make an impact on our {and future)
generation’s quality of life.

* Pat yourself on the back for reading and forwarding this

message. (see page 20 on how to get a sample of Biochar)
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